Fig. S1. Setup used for this study. LED, LED-holder and cable (a, detached from cuvette holder for visibility), modified sample holder with optical fibers of the spectrometer (b), LED aperture with plastic screw for fixation (c), custom-made LED driving device (e) used for setting the forward current and illumination time and magnetic stirrer (f).
The photon flux was measured with a calibrated spectrophotometer, equipped with an integrating sphere. The measurement conditions were designed to match the irradiation conditions in the photo-reactor (Fig. S2, left) . To obtain the photon flow, the spectra were integrated numerically and the obtained optical output power (in mW) was converted to a photon flux by using Equation 2 of the main text. An example of spectra from a single 385 nm LED operated at different forward currents are shown in Fig. S2 (right) .
Fig. S2. Left: Setup for LED light intensity measurement: LED holder with LED (a), Ulbricht sphere with 9 mm aperture (b) and spectrophotometer (c). Right: Optical output power per nm (in units of mW) vs. the wavelength (in nm).
We assessed possible intensity losses of the irradiation beam by a control experiment. A green LED (type 490-06) was operated at a low driving current (1 mA) and the detector of the spectrometer was mounted on the opposite side of the cuvette. To prevent overloading the detector we inserted a piece of paper between cuvette holder and detector. The measurement geometry is shown in Fig. S3 .
Fig. S3. Control experiment performed with green LED (LED 490-06). The measurement was conducted with no cuvette inserted to the sample holder (a, integral set to 100%), with an empty cuvette in the sample holder (b, -1.3%) and with a cuvette filled with acetonitrile (c, + 24%).
Saturating the measurement solutions with argon can result in a significant reduction of sample volume due to solvent evaporation. Single absorbance spectra of the samples measured before and after the degassing process may be used to correct these effects. The corrected volume (V 2 ) is computed from the absorbance values at any local maximum (A 1 , A 2 ) and the deployed volume (V 1 ) according to Equation S1.
We selected different LED types (Table S1 ) and assessed their suitability for actinometric measurements. The LEDs were placed in front of the aperture of the spectrophotometer (Fig. S2 ) and the current varied from 5 mA to 70 mA. To allow temperature equilibration the LEDs were switched on for 20 s before each measurement. The graphical representation of the optical output power vs. the forward current is shown in Fig. S4 . All LEDs display a broad linear range, typically ranging up to 40 mA forward current. Beyond this current, the optical output power loses its linear dependence on the forward current and the standard deviation rises.
The results together with the standard deviation between different LEDs of the same type (n = 6) are listed in Table S1 . 
with being a constant factor that does not change during the reaction. This equation can be integrated and yields the commonly encountered apparent first order kinetic behavior of photo-reactions.
Thus, we fit the data with a mono-exponential function of the form with 
The derivative of this function at t = 0 where is given as
This expression is combined with Equation 6 in the main text, eventually leading to Equation 8 that is used for determining the quantum yield.
In the following we seek to determine when the above stated linear relationship between conversion and light absorbed by the reactant is observed. The absorbance at the irradiation wavelength ( ) during the reaction as a function of the conversion 
.
Here is the photokinetic factor, . calculate the absorbed light gives 20.91%. The deviation at the beginning of the reaction is therefore 1.7%, which is below 2%.
To verify the above discussion experimentally we used ferrioxalate solutions (compound 2 see chapter "Actinometric measurements using ferrioxalate (2) 
Ortho-nitrobenzaldehyde (1) as chemical actinometer
The absorbance at the irradiation wavelength ( ) was calculated by multiplying the ' concentration with the corresponding extinction coefficient at the irradiation wavelength (385 nm, ε = 68.7 ± 0.7 L·mol -1 ·cm -1 ). The extinction coefficient was determined by a calibration curve from five independent stock solutions to ensure a quantitative measurement. The graph is shown in Fig. S9 . The reaction volume was corrected by using Equation S1
. Table S4 ). The b calculated with the extinction coefficient at the irradiation wavelength (ε 385 nm = 68.7 L·mol -1 ·cm -1 ). c using the light power determined with potassium ferrioxalate actinometry (see Fig. S16 and Table S3 . b five determinations after each ferrioxalate experiment with the geometry shown in Figure  S2 . a the slope is converted to light power by fitting the first 100 data points and using = 1.2 and = 146 (410 nm).
Control experiment with ferrioxalate

Currents of 5, 10, 15, 20, 25 and 30 mA are denoted as a, b, c, d, e and f. Result of a linear fit of the first 100 data points (50 s irradiation time) is shown in
. c with respect to the spectrophotometric determination, up-rounded values (e.g. entry d from 4.05 to 5%). Table S3 .
Fig. S15. Graphical representation of the obtained light powers reported in
Good agreement between actinometric measurement and spectrophotometric determinations justifies the use of = The 385 nm LED operated at 20 mA used for the quantum yield determination of compound 1, 4 and 5 was measured using the above described formalism (Equation S9). The results of three measurements are shown in Table S4 . The first 10 data points were noisy, therefore the slope in the range of 10 to 30 seconds (= 40 data points at a sampling interval of 0.5 s) were used for fitting (insert Figure S16 ). The corresponding residuals are shown in Figure S17 . Table S4 and shown in the insert of Fig. S16 . Table S5 . The residuals for b-f are shown on the right, the residuals for experiment "a" are displayed in Fig. 4 of the main text. Average of e and f: Ф = 0.08 ± 0.008 c a measured in triplicate before irradiation of the sample. b using I 0 = 1.75·10 -5 mol·L -1 ·s -1 determined by three spectrophotometric measurements and using the gravimetrically determined concentration of 7.7 µM. c set to 10 % since computing the standard deviation of e and f gave 3·10 -4 . Table S6 . concentration calculated from the known concentration of a stock solution (gravimetric). b average of three absorbance measurements at 385 nm c using the photon flux determined with potassium ferrioxalate actinometry (see Table S4 , I 0 = (1.53 ± 0.03) ·10 -5 mol·L -1 ·s -1 ). Table S6 for entry 1-3 (bottom to top). concentration calculated from the known concentration of a stock solution (gravimetric). b average of three absorbance measurements at 385 nm c using the photon flux determined with potassium ferrioxalate actinometry (see Table S4 , I 0 = (1.53 ± 0.03) ·10 -5 mol·L -1 ·s -1 ). Table S7 .
Fig. S17. Residuals for the linear fits used in
Photolysis of riboflavin (3)
Fig
Fig. S22. Residuals for mono-exponential fitting of the data presented in
Fig. S23. Residuals of mono-exponential fitting of data presented in
Color formation of a spirobenzopyran (6) Under continuous irradiation with UV-light, a photo stationary state (PSS) is established. In the PSS no spectral changes are observable, it follows that the concentrations of species A (6) and B (P6) are constant, i.e. the rate of coloration and first order reverse reaction are equal. Figure S24 shows the absorbance trace at 569 nm (Spectra in main paper Figure 6 ). Mathematically this condition is expressed with Equation S10.
, is the photochemical factor,
with being the absorbance at the irradiation wavelength, and are the molar The precise mechanism of the coloration of compound 6 has been studied in detail by Görner and coworkers. [3] [4] [5] [6] [7] The mechanism is shown in Figure S25 .
Sp (6) 1 Sp* Isomerization of azobenzene (7) a average of three absorbance measurements at 400 nm c using the photon flux determined with potassium ferrioxalate actinometry (see Table S8 , I 0 = (2.11 ± 0.06) ·10 -5 mol·L -1 ·s -1 ).
